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Introduction
Flexor	 enthesopathy	 is	 attributed	 by	 some	
authors	 to	an	osseous	metaplasia	of	 the	 tendons	








changes	within	 the	 flexor	muscles	 of	 the	 carpus	
and	 digits	 and	 their	 attachments	 to	 the	 medial	
epicondyle,	 without	 referring	 to	 any	 suspected,	
but	still	unknown,	etiology.	Lesions	of	the	medial	
epicondyle	of	the	humerus	may	be	comparable	to	




graphic	 changes	 were	 minimal,	 and	 additional	
imaging	techniques	were	necessary	to	demonstrate	
pathology	in	the	suspected	region	and	to	exclude	
other	 pathology.	 The	 medial	 epicondyle	 shows	
a	 discrete	 spur	 and	 the	 medial	 epicondyle	 is	




the	 medial	 epicondyle	 is	 sclerotic	 and	 shows	 a	
periosteal	reaction	(Van	Ryssenet al.	2012).
Flexor	 enthesopathy	 is	 believed	 to	 be	 rela-
tively	 uncommon	 in	 dogs,	 although	 an	 incidence	
of	15%	was	 identified	 in	a	cohort	study	of	seven	
litters	 (48	 dogs)	 of	 Labrador	 Retrievers	 (Paster	
ER	 et	 al.,	 2009)	 and	 40%	 in	 200	 elbows	 (117	
dogs)	 of	 dogs	 with	 lameness	 attributable	 to	 the	
elbow	 (de	 Bakker	 et	 al.,	 2012).	 This	 makes	 it	 a	
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clinically	 significant	 differential	 diagnosis	 in	 any	
dog	with	 thoracic	 limb	 lameness	 localized	 to	 the	
elbow.	 Young	 Labrador	 Retrievers	 seem	 most	
predisposed,	followed	by	German	Shepherd	Dogs	
and	English	Setters	(DeCamp	et	al.,	2016;	Meyer-
Lindenberg	 et	 al.,	 2004).	 The	 term	 ‘primary’	 is	
used,	when	it	refers	to	the	absence	of	underlying	
pathology	in	the	elbow.	The	primary	form	of	flexor	
enthesopathy	 can	 be	 challenging	 to	 diagnose	
because	of	minimal	(or	even	absent)	radiographic	







	 Radiography	 and	 computed	 tomography	
enabled	 the	 demonstration	 of	 bony	 changes	 in	
our	 cases.	 Conservative	 and	 surgical	 treatment	
improved	long-term	function	in	two	dogs. 












by	 assignment	of	 grades	on	 a	 scale	 from	zero	 to	
10	(Fuller	et al.,	2006).	Radiographic	examination	
was	 performed	 with	 the	 dog	 under	 anesthesia,	
including	 three	 standard	 projections	 of	 both	




Two	 dogs	 had	 also	 computed	 tomography	
examination	 (Figure	 1	 and	 2).	 The	 dogs	 were	
anesthetized	and	positioned	in	dorsal	recumbency	
on	 the	 CT	 scanning	 table	 with	 the	 elbow	 joints	
extended	 approximately	 135°.	 The	 antebrachia	
were	 positioned	 parallel	 to	 each	 other	 and	 as	
symmetrically	as	possible	at	the	same	level	using	
a	 custom-made	 positioning	 device.	 Transverse	
views,	 perpendicular	 to	 the	 antebrachia,	 were	
made	with	a	16	slice	helical	CT	scanner	(Siemens).	
Results and discussions
This	 paper	 tries	 to	 add	 attention	 to	 flexor	
enthesopathy	as	a	differential	diagnosis	for	elbow	
lameness	or	as	an	incidental	finding	at	radiographs	
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Flexor	Enthesopathy	of	the	Elbow	in	Three	Dogs:	Imaging	and	Surgery
enthesopathy	is	still	a	poorly	known	elbow	disorder	
and	 cases	 with	 obvious	 radiographic	 changes	
are	 often	 considered	 clinically	 unimportant	 (van	
Ryssen	et al.,	2012).




pain	 and	 distension	 suggested	 the	 presumptive	
diagnosis	of	 a	 fragmented	coronoid	process.	The	
case	 2	 was	 a	 routine	 check	 because	 of	 a	 single	
episode	 of	 discrete	 lameness	 one	 month	 before	
clinical	examination,	according	to	the	owner.
Latero-lateral	 radiographic	 findings	 in	 one	
joint	 affected	 by	 flexor	 enthesopathy	 in	 the	
2-year-old	 Rottweiler	 dog	 (case	 1)	 showed	 a	
combination	 of	 calcified	 body	 (red	 arrow),	 spur	
formation	 (blue	 arrow)	 and	 an	 irregular	margin	
of	the	medial	humeral	epicondyle	(yellow	arrow)	
(Figure	1A).	Computed	tomography	caudomedial	
slice	 and	 of	 the	 four-year-old	 Rottweiler	 (case	
2)	 with	 unilateral	 lesion	 showed	 an	 elbow	
joint	 affected	 by	 flexor	 enthesopathy	 with	 a	
small,	 rounded	 calcified	 body	 (white	 arrow)	
medial	 to	 the	 joint	 space	 (Figure	1B).	 Computed	
tomography	 transverse	 slices	 (Figure	 2A)	 and	
3D	reconstruction	(Figure	2B)	of	the	six-year-old	
Romanian	Carpathian	Shepherd	Dog	with	bilateral	
lesions	 (case	 3)	 showed	 the	 bony	 metaplasia	
within	 the	 flexor	 muscle,	 medium	 osteoarthritic	
changes	 and	 cartilaginous	 envelope	 surrounding	
the	bony	metaplasia	with	large	mineralized	tissue.	
Two	 imaging	 techniques	was	 applied	 in	 this	
study.	 Radiography	 and	 computed	 tomography	
enabled	the	demonstration	of	bony	changes.	The	






Ciccotti,	 2004;	 Vangsness	 and	 Jobe,	 1991;	 Gabel	
and	Morrey,	1995)	and	clinical	signs.	Three	types	of	
management	were	performed	for	our	cases:	weight	
management	 with	 restriction	 of	 the	 activity	 for	
case	2,	 intra-articular	 injection	of	corticosteroids	
in	 case	 1	 (0.5	 mg/kg	 methylprednisolone)	 and	
surgical	 removal	 of	 the	 affected	 tissue	 in	 case	 3.	
During	 surgery,	 the	 affected	 part	 of	 the	muscles	








quality	 of	 life.	 On	 clinical	 examination	 the	 dogs	
(case	 1	 and	 2)	 did	 not	 show	 any	 lameness,	 and	
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To	 indicate	 the	 disorder,	 the	 term	 ‘flexor	
enthesopathy’	 adopted	 from	 human	 medicine	
(Benjamin	et al.,	2006)	by	Van	Ryssen	et al.	(2012).	
In	human	medicine,	the	‘enthesis’,	which	represents	
the	 tendon-to-bone-connection	 organ,	 has	 been	
receiving	great	attention	lately	with	enthesitis	or	
enthesopathy	 being	 considered	 as	 an	 important	




enthesopathy	 is	 the	 primary	 cause	 of	 the	 elbow	
problem	or	secondary	to	another	elbow	disorder	
in	our	cases.	
A	 spur	 at	 the	 medial	 epicondyle	 is	 often	
considered	as	a	sign	of	osteoarthritis	and	 in	that	
case,	 it	 is	 not	 recognized	 as	 a	 primary	 problem.	
In	 cases	 of	 ‘obscure’ elbow	 lameness	 (case	 2),	










the	 flexor	 tendons	 should	 always	 be	 considered	
in	the	differential	diagnosis	when	‘obscure	elbow	





excellent	 presented	 by	 the	 team	 from	 Ghent	
University,	 Faculty	 of	 Veterinary	 Medicine.	
We	 agree	 with	 van	 Ryssen	 (2012)	 that	 flexor	
enthesopathy	 represents	 an	 infrequent	 yet	
important	 option	 in	 the	 differential	 diagnosis	 of	
elbow	problems	in	medium	and	large	breed	dogs.	
Cases	of	primary	enthesopathy	may	show	minimal	
radiographic	 changes	 and	 hence	 suggest	 medial	
coronoid	 disease	 as	 the	 cause	 of	 lameness	 (Van	
Ryssenet al.,	 2012).	A	 correct	 diagnosis	 of	 flexor	
enthesopathy	can	only	be	obtained	by	combining	
the	 radiographic	 findings	 with	 other	 imaging	





of	 flexor	 enthesopathy	 with	 visible	 fragments	
or	 calcifications	 are	 being	 performed	 at	 Ghent	
University	 in	 order	 to	 define	 the	 value	 of	 each	
imaging	modality	 and	 the	 clinical	 significance	 of	
each	pathological	finding.	
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